DUSO  MATHEMATICS LEAGUE
INDIVIDUAL QUESTIONS  -  MEET #2
NOVEMBER 5, 2008
1. 
EL. ALG    (MATH A)

5 MINUTES

Paul and John have just played a video game.  When they looked at their scores, Paul said, “I need only take 1000 points from your score to make my score double your remaining points.  John then remarked, “That’s true, but if you gave me 1000 points, then my score would triple your remaining score.
What is John’s original score?
2. 
GEOMETRY        (MATH A)

5 MINUTES
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3.   
IntALG./TRIG          (MATH B)

5 MINUTES

What are all values of n which satisfy the following:
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(Caution.  Be sure to give the values of n, not n2 .)
DUSO MATHEMATICS LEAGUE
INDIVIDUAL QUESTIONS  -  MEET #2
NOVEMBER 5, 2008
4.  
GEOMETRY        (MATH B)

7 MINUTES
In the figure below, 
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, 
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, and 
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 are all parallel to each other.  Point F lies on 
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, and point C lies on the intersection of 
[image: image11.wmf]BE

 and
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.  If AB = 20, DE = 30, and AE = 50, find CF in simplest form.
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5. 
 EL. ALG    (MATH A)

7 MINUTES
If  25!   is the product of the first 25 positive integers, in how many zeroes does 25! terminate?
6. 
 IntALG./TRIG          (MATH B)

7 MINUTES 
For what value of x is the following true:
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DUSO MATHEMATICS LEAGUE
 GROUP TEAM QUESTION- MEET #2
NOVEMBER 5, 2008
1.
The natural numbers are arranged
 1
 2

in the nearly triangular array at the
 3
 4
 5

right, in which each successive row
 6
 7
 8
 9

contains one additional natural
10
11
12
13
14

number.  For example the number 
15
16
17
18
19
20
12 appears in row 4,position 3.
. . .






. . .

Which natural number will appear in row 35, position12?

2.
The sides of a triangle measure  27,  36, and 45.  Find to the nearest degree, the number of degrees in the smallest angle of the triangle.
3.
Find all ordered pairs (x, y) such that both x and y are positive prime integers less than 50 which satisfy the following equation. 
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DUSO MATHEMATICS LEAGUE
SOLUTIONS -  MEET #2
NOVEMBER 5, 2008
Answers for GROUP TEAM QUESTION

1).   641    

 2).   37º   
           3).      (19, 11) and (29,17)
 
(Solutions for the Group question) 

[image: image18.wmf](

x

x

)

99

12

3

99

21

3

)

12

.

3

21

.

3

(

-

=

-


[image: image19.wmf]9

99

9

=

x


[image: image17.wmf]
qq

Q =

[image: image20.wmf]9

11

1

=

x


Individual Questions written by Steve Conrad www.mathleague.com; edited by Dan Flegler & J.S. 


Relay team question written for DUSO by J.A.; DUSO Editor J.S.

DUSO MATHEMATICS LEAGUE
SOLUTIONS -  MEET #2
NOVEMBER 5, 2008
Answers for INDIVIDUAL QUESTIONS
1).    2600          

2).    20 or 20º      

 3).    ±1 (both required)         
 4).   12



5).   6     


 6).     99
Solutions for the Individual questions)
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6)   � EMBED Equation.3  ���





So	� EMBED Equation.3  ��� or     � EMBED Equation.3  ���


  		 x = 99





The above used a repeating decimal trick, illustrated below: � EMBED Equation.3  ���


Let d = � EMBED Equation.3  ��� Since the pattern repeats in 2 places multiply d by 100


So		100d =  9.090909…


subtractcting         d =    .090909…  you get


		  99d =  9


which gives  d = � EMBED Equation.3  ���= 9/99





5).  Numbers that end in zero are divisible by 10, but consider some factorials: 1! = 1, 2! = 2,   3! = 6, 4! = 24, 5! =120. 


5! = 5 x 4 x 3 x 2 x 1  ends in 0 because it has         5 and 2 as factors (since 5x2=10)


10! = 10 x 9 x 8 x 7 x 6 x 5 x 4 x 3 x 2 x 1


       = 3628800


I t has two zeros because of the 10 (which is 5x2) and the 5 and the 2.  Since factors of 2 are abundant as they occur in every even number, the number of prime 5 factors determines the number of zeros.


The numbers comprising 25! that will contribute factors of 5 are: 25,20,15,10,and 5.  We get two factors of 5 from 25 and one from each of the rest, so there will be 2+1+1+1+1 or 6 factors of 5. 


This means 25! will end in 6 zeros.





4)  


� EMBED MSDraw.1.01  ��� The first gives y = 50x/20		The second y = 50 -50x/30


So 	� EMBED Equation.3  ��� or � EMBED Equation.3  ���


		15x = 300 – 10x


		25x = 300


		x = 12





1) So       P + 1000 = 2(J – 1000)


and          J + 1000 = 3(P – 1000)   


Solving the first equation for P we get


		P = 2J – 3000


Substituting in equation 2 we get


	J + 1000 = 3((2J – 3000) -1000)


or	J + 1000 = 6J -12000


So 		5J = 13000


And 		  J = 2600





2)� EMBED MSDraw.1.01  ���	So  since m< ACB = 90


m<ACD = 90 – 70 = 20





3) Since  � EMBED Equation.3  ��� � EMBED Equation.3  ���


  If x  = 99 and y = -98


 n2 = � EMBED Equation.3  ���� EMBED Equation.3  ��� (99-98)5 = 15





So  		n2  = 1


and   		 n = ± 1





1).   Notice, the first element in each row is a triangular number 





	So  then    1, 3,  6, 10, 15, ….� EMBED Equation.3  ���  where r is the row number.


Thus  the first number of row 35 will be  � EMBED Equation.3  ���


Since we want the number in the twelfth position of this row it will be 630 + 11 = 641





2).  27 = 9(3)


      36 = 9(4)


      45 = 9(5)       


Thus the triangle is a right triangle.� EMBED MSDraw.1.01  ���So  Solve 		 cos x = 4/5      or    sin x = 3/5


	x is approximately 37 º   (to the nearest degree)


.


Note: Law Of Cosines could be used if you didn’t realize this was a right triangle.








3)   � EMBED Equation.3  ���	Solve this for x and get  � EMBED Equation.3  ���


 Since x and y are primes less than 50, and from the original equation we see (y+1) must be divisible by 3, guess and check values of y so that y is a prime and y+1 is divisible by 3, checking that the resulting value of x is also a prime and less than 50.


	y     2    5     11     17     23     29     41       Note y≠ 3, 7, 13, 19, 31, 37 as y+1 is not divisible by 3.


	x     4    9     19     29     39     49     67


	     no   no    yes    yes    no     no    no      These do not work as x is not prime or greater than 50.


 


Thus we have found only two ordered pairs (x, y)  that satisfy all the given conditions:


          			 (19, 11) and  (29, 17)
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